Evidence for isopentenyladenine modification on a cell cycle-regulated protein.
We have prepared antibodies that recognize isopentenyladenosine (i6A), a modified nucleoside derived from mevalonic acid (MVA). In immunoblot assays, affinity-purified anti-i6 A antibodies specifically bound to a 26-kDa protein (i6A26) in Chinese hamster ovary cells. Anti-i6A recognition of i6A26 was blocked with i6A but not adenosine or isopentenol. Employing immunoblot analysis we have quantitated the level of i6A26 in cells expressing various rates of DNA synthesis. The cellular content of i6A26 was reduced 4-fold in quiescent cells cultured in the absence of serum. When serum-deprived cells were stimulated to enter the cell cycle, the amount of i6A26 increased in the cells during the G1 phase. However, when synchronized cells were stimulated with serum-containing medium in the presence of mevinolin (an inhibitor of cellular MVA synthesis), we observed impaired G1 expression of i6A26 and delayed onset of S phase DNA synthesis. Mevinolin addition to asynchronously growing cells resulted in low rates of cellular DNA synthesis and suppressed levels of i6A26 which were reversed by coincubation with MVA. The ability of MVA to restore DNA synthesis and the cellular content of i6A26 in mevinolin-treated cells showed similar MVA concentration and time dependences. Regenerating liver tissue also exhibited elevated levels of i6A26. Thus, the expression of i6A26 correlates with cellular proliferation and growth. We speculate that i6A26 contains isopentenyladenine moieties and mediates isoprenoid regulation of DNA synthesis. Isopentenyladenylated proteins may also function in cytokinin regulation of proliferation and differentiation in plants.